Gonadal development and fertility of triploid grass puffer Takifugu niphobles induced by cold shock treatment.
Tiger puffer Takifugu rubripes is one of the most valuable fish species in Japan; however, there has not been much progress in their selective breeding until recently despite their potential in aquaculture. Their long generation time and the large body size of their broodstock make breeding difficult. Recently, we made a surrogate broodstock, which produced gametes of different species in salmonids. Therefore, by using closely related recipients, which have small body sizes and short generation times, it is possible to accelerate breeding of the tiger puffer. Thus, we considered the grass puffer Takifugu niphobles, which has a short generation time and a small maturation size, as a potential recipient for gamete production of the tiger puffer. Furthermore, if sterile triploid individuals are used as recipients, the resulting surrogate broodstock would produce only donor-derived gametes. Therefore, we examined conditions for inducing triploidy by suppressing meiosis II to retain the second polar body in grass puffer. We found that cold shock treatment, which is 5°C for 30 min starting from 5 min after fertilization, is optimal to obtain high triploidization and hatching rates. Although the resulting triploid grass puffers produced small amounts of gametes in both sexes, the offspring derived from the gametes could not live for over 3 days. Furthermore, we found that triploid grass puffer showed normal plasma sex steroid levels compared with diploids. These are important characteristics of triploid grass puffer as surrogate recipients used for germ cell transplantation.